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Abstract (£*&) 

PROBLEM TO BE SOLVED: To obtain copied image which have high i 
mage 

quality and are stabi lized over a long term by making the viscosity 
average molecular weight of a resin constituting the uppermost layer of an 
organic photoreceptor equal to or high than a specified value and also 
making the effective driving torque of a brush rol ler within a specified 
range. 

SOLUTION: The viscosity average molecular weight of the 

resin constituting the uppermost layer of the organic photoreceptor 1 is 

5x10 4 , and also the effective driving torque T 
of the brush roller 4 is 0. 1kgf. cm and 2. Okgf . cm. The torque T is 
defined as a difference (T ,-T 2 ) between a driving torque T,at 
the time of rotating a photoreceptor drum 1 at the same rotational speed 
as normal copying operation and rotating the roller 4 at specified 
rotational speed in a state where the drum 1 and the roller 45 are 
installed at specified positions and are brought into contact and the 
driving torque T 2 at the time of rotating the roller 

4 at the same rotational speed as the time of measuring the torque T,in a state where the dru 
is not brought into contact with the drum 1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image-formation method characterized by for the viscosity average molecular 
weight of the resin which constitutes the maximum surface layer of the aforementioned organic 
photo conductor to be 5x104 or more in the image-formation method of having the process 
which cleans the toner which remains the toner image on the organic photo conductor which 
moves on the aforementioned photo conductor after an imprint to record material with a brush 
roller and an elastic body rubber blade, and for effective driving-torque T specified to the 
following of the aforementioned brush roller to be 0.1 or more kgf-cm and 2.0 kgf-cm or less. 
Driving torque T2 of the brush roller in the state where the effective driving-torque T=T1- 
T2T1:brush roller and the photo conductor contacted: Driving torque of a brush roller and the 
brush roller in a state non-contact, in a photo conductor. [Claim 2] The image formation method 
according to claim 1 characterized by the aforementioned resin being polycarbonate resin. 
[Claim 3] The image-formation equipment characterized by for the viscosity average molecular 
weight of the resin which constitutes the maximum surface layer of the aforementioned organic 
photo conductor to be 5x104 or more in the image-formation equipment which has the 
mechanism which cleans the toner which remains the toner image on the organic photo 
conductor which moves on the aforementioned photo conductor after an imprint to record 
material with a brush roller and an elastic body rubber blade, and for the effective driving-torque 
T specified to the following of the aforementioned brush roller to be 0.1 or more kgf-cm and 2.0 
kgf-cm or less. 

Driving torque T2 of the brush roller in the state where the effective driving-torque T=T1- 
T2T1:brush roller and the photo conductor contacted: Driving torque of a brush roller and the 
brush roller in a state non-contact, in a photo conductor. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the aforementioned 
image formation method and the photo conductor cleaning method in equipment in more detail 
about the electrophotography image formation method and equipment which are used for a 
copying machine, a printer, etc. 
[0002] 

[Description of the Prior Art] the exposure after electrifying a photo conductor uniformly in the 
electrophotography image formation method of the Carlsson method used for a copying machine 
etc. — a picture — a charge is eliminated like, an electrostatic latent image is formed, the 
electrostatic latent image is developed and visualized with a toner, subsequently, after imprinting 
the toner to record material, such as paper, you make it established and image formation is 
finished 

[0003] However, in order that, as for the toner on a photo conductor, all may not be imprinted 
and some toners may remain to a photo conductor, since a photo conductor should pass a 
cleaning process, it is used repeatedly. When cleaning was not perfect and image formation is 
carried out repeatedly, a high definition copy picture without dirt cannot be acquired. 
[0004] Although a fur brush, a magnetic brush, or a blade is typical for a cleaning means, the 
blade is mainly used from points, such as a performance and composition. As a blade member at 
this time, the rubber elasticity object of a tabular is common. 

[0005] As an electrophotography photo conductor, as for electrophotography properties, like an 
electrification property and sensitivity are good and a dark decay is still smaller, to be good also 
in the resistance to physical properties, such as ****-proof in use, abrasion resistance, and 
****-proof, the ultraviolet rays at the time of the ozone generated at the time of corona 
discharge, NOx, and exposure, etc. is demanded repeatedly [, of course ]. 

[0006] Conventionally, as an electrophotography photo conductor, the inorganic photo conductor 
which makes inorganic photoconductivity matter, such as a selenium, a zinc oxide, and a 
cadmium sulfide, a photosensitive-layer principal component was used widely. However, since 
these inorganic photo conductors have many things detrimental to a human body, the problem 
has produced them at the time of the abandonment. 

[0007] Development of the organic photo conductor using the pollution-free organic substance is 
prosperous in recent years, and utilization is progressing. Different matter is made to share a 
charge generating function and a charge transportation function especially, and development of 
the functional discrete-type photo conductor which can choose from the latus range the matter 
which demonstrates each function in the light of the property for which it wishes is prosperous, 
and it is in the trend which puts sensitivity and the organic high photo conductor of endurance in 
practical use. 

[0008] However, compared with the conventional inorganic photo conductor, there was much film 
wear at the time of use, the fall of sensitivity took place in connection with this, and these 
organic photo conductor had become a problem. On the other hand, the mechanical endurance 
of the surface layer of a photo conductor is raised, and the attempt which lessens film wear at 
the time of use is made. However, cleaning of the front face by wear of a photo conductor is not 
conversely performed in such a case, but the poor picture under the influence of a surface 
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degradation object and an affix has posed a problem. 

[0009] From these phenomena, it came to be thought that moderate wear is required for an 
organic photo conductor in order to maintain good quality of image and to remove compulsorily 
the surface degradation object and affix at the time of use. 

[0010] However, as a result of our inquiring wholeheartedly, it found out that there were 
comparatively few problems of degradation of the front face by use of a photo conductor, and 
the influence of the affix to a front face was large. That is, in order to maintain quality of image, 
it found out that it was important to scrape to the grade which does not need to shave a photo 
conductor too much and suppresses adhesion on a front face. 

[001 1] Moreover, although the key factor of a process which makes a photo conductor wear 
down is based on blade cleaning, it turns out only with an elastic body rubber blade that it is 
difficult to perform the moderate scratch which suppressed wear which was mentioned above, 
with the cleaning performance maintained. 

[0012] It was difficult to, obtain a cleaning performance equivalent to an elastic body rubber 
blade only with a brush on the other hand, although the brush is conventionally proposed as 
other meanses of cleaning, and the mechanical stress given to a photo conductor while a 
mechanism becomes complicated and there is a problem of a cost rise or reservation of an 
installation space, in order to improve a performance became high, and there was a problem of 
contracting the life of a photo conductor. 
[0013] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is in offer of the image 
formation method and equipment with which the copy picture stabilized in high definition over 
the long period of time is acquired, and is to develop the cleaning method which was extremely 
excellent in the cleaning performance which does not produce the picture nonuniformity used at 
that time, a black stripe, and a fogging. 
[0014] 

[Means for Solving the Problem] The purpose of this invention is attained by taking the following 
composition. 

[0015] (1) The image-formation method characterized by for the viscosity average molecular 
weight of the resin which constitutes the maximum surface layer of the aforementioned organic 
photo conductor to be 5x104 or more in the image-formation method of having the process 
which cleans the toner which remains the toner image on the organic photo conductor which 
moves on the aforementioned photo conductor after an imprint to record material with a brush 
roller and an elastic body rubber blade, and for effective driving-torque T specified to the 
following of the aforementioned brush roller to be 0.1 or more kgf-cm and 2.0 kgf-cm or less. 
[0016] Driving torque T2 of the brush roller in the state where the effective driving-torque 
T=T1-T2T1. brush roller and the photo conductor contacted: Driving torque of a brush roller and 
the brush roller in a state non-contact, in a photo conductor (2) The image formation method 
given in (1) characterized by the aforementioned resin being polycarbonate resin. 
[0017] (3) The image-formation equipment characterized by for the viscosity average molecular 
weight of the resin which constitutes the maximum surface layer of the aforementioned organic 
photo conductor to be 5x104 or more in the image-formation equipment which has the 
mechanism which cleans the toner which remains the toner image on the organic photo 
conductor which moves on the aforementioned photo conductor after an imprint to record 
material with a brush roller and an elastic body rubber blade, and for the effective driving-torque 
T specified to the following of the aforementioned brush roller to be 0.1 or more kgf-cm and 2.0 
kgf-cm or less. 

[0018] Driving torque T2 of the brush roller in the state where the effective driving-torque 
T=T1-T2T1:brush roller and the photo conductor contacted: As shown in drawin g 1 , as for the 
brush with which a brush roller and a photo conductor are used by the driving torque this 
invention of the brush roller in a non-contact state, it is desirable that it is the composition of 
having installed the fur brush in the front face of a pillar-like base material through the glue line. 
[0019] For one, as for a pillar— like brush base material and 3, a photo conductor and 2 are [ a 
glue line and 4 ] brush rollers among drawing 1 . 

[0020] Although the constituent material of the brush concerning the aforementioned this 
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invention can use arbitrary things, it is desirable to use a fiber-forming nature macromolecule 
polymer with a high dielectric constant hydrophobic. As such a macromolecule polymer, for 
example Rayon, nylon, a polycarbonate, Polyester, a methacrylic resin, acrylic resin, a polyvinyl 
chloride, A polyvinylidene chloride, polypropylene, polystyrene, a polyvinyl acetate, A styrene- 
butadiene copolymer, a vinylidene-chloride-acrylonitrile copolymer. A vinyl chloride vinyl acetate 
copolymer, a vinyl chloride-vinyl acetate-maleic-anhydride copolymer. Silicone resin, a silicone- 
alkyd resin, a phenol formaldehyde resin, a styrene-alkyd resin, a polyvinyl acetal (for example, 
polyvinyl butyral), etc. are mentioned, these resins are independent — it is — it can use as two 
or more sorts of mixture they are rayon, nylon, polyester, an acrylic, and polypropylene 
especially preferably. 

[0021] Moreover, conductivity or insulation is sufficient as a brush, it makes constituent material 
contain low resistance materials, such as carbon, and what was adjusted to arbitrary resistance 
can be used for it. 

[0022] As a base material used for the brush of this invention, although metals, such as stainless 
steel and aluminum, paper, plastics, etc. are mainly used, it is not limited by these. 
[0023] Effective driving torque T of the brush roller used by this invention is 0.1 or more kgf-cm 
and 2.0 kgf-cm or less, and is 0.5 or more kgf-cm and 1.5 kgf-cm or less preferably. Effective 
driving torque T said here is in the state which the photo conductor drum and the brush roller 
were installed in the position, and the photo conductor drum and the brush roller contacted. 
Remove the driving torque T1 and the photo conductor drum when rotating a photo conductor 
drum with the same rotational speed as the usual copy operation, and rotating a brush roller with 
a predetermined rotational speed, and in the state where a brush roller does not contact with a 
photo conductor drum It is defined as the difference (T1-T2) of the driving torque T2 when 
rotating a brush roller with the same rotational speed as the time of T1 measurement. This 
effective driving torque means the load concerning a brush generated by the relative motion of a 
photo conductor drum and a brush roller. If this load is seen from a photo conductor drum, it 
being equivalent to the scratch force received from a brush, and specifying the range means that 
a photo conductor needs to scrape by the moderate force. Since the scratch force of a photo 
conductor drum with a brush is small when effective driving torque T is smaller than 0.1 kgf-cm, 
filming on front faces of a photo conductor, such as a toner and paper powder, cannot be 
suppressed, but defects, such as nonuniformity, occur on a picture. 2. Since the scratch force of 
a photo conductor drum with a brush is too large when larger than 0 kgf-cm, the abrasion loss of 
a photo conductor becomes large, a blemish occurs on a photo conductor front face, stripe 
failure occurs [ fogging by sensitivity fall occurs, or ] on a picture, and it is a problem. 
[0024] As measurement of torque was shown in drawin g 2 , the pillar-like brush base material 2 
of the brush roller 4 was connected to axis-of-rotation torque detector MD-204R (Ono Sokki 
Co., Ltd. make) of 8 through the micro distributor shaft coupling 7 (special elaborate company 
make), and the torque when giving rotation by the motor 9 so that it may become setting 
rotational speed was read by digital torque operation drop TS-3600A (Ono Sokki Co., Ltd. make) 
of 10. 

[0025] The single fiber size of a brush does not limit 6-30 deniers and fiber density, especially 
although 4.5x102 - 15.5x102 f/cm2 are desirable. 

[0026] Moreover, you may prepare the member (flicker) for failing to cook the toner and foreign 
matter adhering to the brush roller 4 from a brush if needed. 

[0027] As shown in drawing 1 , as for the elastic body rubber blade used by this invention, it is 
desirable that it is the composition prepared so that it might have the free end on supporter 
material. 

[0028] For one, as for a brush roller and 5, an organic photo conductor and 4 are [ an elastic 
body rubber blade and 6 ] supporter material among drawin g 1 . 

[0029] As for the free end of an elastic body rubber blade, it is desirable to carry out a pressure 
welding to the hand of cut and opposite side (counter) of a photo conductor. 
[0030] The rubber degree of hardness of an elastic body rubber blade is JIS. A As for 60-70 
degrees and impact resilience, 30 to 70%, Young's modulus does not limit [ 1.5-3.0mm and free 
length ] 30 - 60 kgf/cm2 and thickness, although 7-1 2mm and the press force to a photo 
conductor have the desirable thing of 5 - 30 g/cm. 
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[0031] The composition of the photo conductor used by this invention is as follows. 
[0032] As charge generating matter (CGM), although there is especially no limit, they are a 
phthalocyanine pigment, a polycyclic quinone pigment, an azo pigment, a perylene pigment, an in 
JIGOIDO pigment, etc., for example. 

[0033] especially — the electrophotography photo conductor of this invention — full — me — 
non. when a system disazo pigment, an imidazole perylene pigment, an anthanthrone pigment, and 
an oxy-titanyl system phthalocyanine pigment are used, the effect remarkably improved in 
respect of sensitivity, endurance, and quality of image is shown 

[0034] These charge generating matter can be used combining independent or two sorts or 
more. 

[0035] Although there is especially no limit, as charge transportation matter (coal tar mixture), 
for example An oxazole derivative, An OKISA diazole derivative, a thiazole derivative, a 
thiadiazole derivative, A triazole derivative, an imidazole derivative, an imidazolone derivative, an 
imidazolidine derivative, A screw imidazolidine derivative, a styryl compound, a hydrazone 
compound, a pyrazoline derivative, An amine derivative, an oxazolone derivative, a benzothiazole 
derivative, a bends imidazole derivative, They are a quinazoline derivative, a benzofuran 
derivative, an acridine derivative, a phenazine derivative, an amino stilbene derivative, Polly N- 
vinylcarbazole, a Polly 1 -vinyl pyrene, a Polly 9-vinyl anthracene, etc. 

[0036] Moreover, as charge transportation matter, the transport capacity of the hole generated 
at the time of optical irradiation is excellent, and also the suitable thing for combination with the 
charge generating matter (CGM) of an organic system is desirable. 

[0037] In itself, since film forming ability is scarce, the aforementioned charge generating matter 
and the charge transportation matter may form a photosensitive layer using various kinds of 
binders. 

[0038] Although arbitrary things can be used for the binder resin used for formation of a 
photosensitive layer, it is hydrophobic, and a dielectric constant is high, and it is desirable to use 
the film formation nature macromolecule polymer of electric insulation. As such a macromolecule 
polymer, for example Polycarbonate resin, polyester resin, A methacrylic resin, acrylic resin, a 
polyvinyl chloride, a polyvinylidene chloride, Polystyrene, a polyvinyl acetate, a styrene-butadiene 
copolymer, A vinylidene-chloride-acrylonitrile copolymer, a vinyl chloride vinyl acetate 
copolymer, A vinyl chloride-vinyl acetate-maleic-anhydride copolymer, silicone resin, A silicone- 
alkyd resin, a phenol formaldehyde resin, a styrene-alkyd resin, Polly N-vinylcarbazole, a 
polyvinyl acetal (for example, polyvinyl butyral), etc. are mentioned, these binder resins are 
independent — it is — it can use as two or more sorts of mixture 

[0039] Moreover, the viscosity average molecular weight of the resin used for the maximum 
surface layer is 5x104 or more, and is 10x104 or more preferably. The following formulas define a 
viscosity average molecular weight M. 

[0040] [eta] =1.23x10- 4M0.83etaSP/c=[eta]+0.43[eta]2c, however etaSP are the viscosity at 
the time of concentration c (20 degrees C, the Ostwald viscosity pipe use), c= 0.6g / 100ml 
(methylene chloride) 

[0041] Since wear by the scratch at the time of cleaning increases and the sensitivity of a photo 
conductor falls when a viscosity average molecular weight does not fulfill 5x104, a poor picture, 
such as a fogging, occurs and the purpose of this invention cannot be attained. Moreover, the 
property excellent in polycarbonate resin is shown especially as a binder resin used for the 
maximum surface layer, and they are BPA-PC, BPZ-PC, etc. desirable still more preferably. 
[0042] In a photosensitive layer, an antioxidant can be added for the purpose of ozone 
degradation prevention. As an antioxidant, a hindered phenol, hindered amine, a p 
phenylenediamine, an aryl alkane, hydroquinone, a SUPIRO chroman, SUPIROINDANON and 
those derivatives, an organosulfur compound, an organophosphorus compound, etc. are 
mentioned. 

[0043] as these concrete compounds — JP.63-14154.A and 63-18355 — said — 63-44662, 63- 
50848, 63-50849, 63-58455, 63-71856, 63-71857, and 63-146046 have a publication 
[0044] the addition of an antioxidant — the coal-tar-mixture 100 weight section — receiving — 
the 0.1 - 100 weight section — desirable — 1-50 weight section — it is 5 - 25 weight section 
especially preferably 
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' [0045 j" It is not limited by these although the following are mainly used as a conductive base 
material used for the composition of an organic photo conductor. 

[0046] 1) What prepared the layer of conductive compounds, such as a conductive polymer, 
indium oxide, and a tin oxide, by an application or vacuum evaporationo on base materials, such 
as thing 3 paper which prepared metal thin films, such as aluminum, palladium, and gold, by a 
lamination or vacuum evaporationo on base materials, such as metal 2 papers, such as aluminum 
and stainless steel, or plastics, or plastic film. 

[0047] As for an organic photo conductor, the laminating of the auxiliary layers, such as a 
protective layer, an interlayer, a barrier layer, and a glue line, may be further carried out on a 
base material if needed besides a charge generating layer (CGL) and a charge transporting bed 
(CTL). 

[0048] Moreover, the aforementioned interlayer functions as a glue line or a blocking layer, and 
polyvinyl alcohol, an ethyl cellulose, a carboxymethyl cellulose, casein, copolymerization nylon, 
N-alkoxy methylation nylon, starch, etc. are used other than the aforementioned binder resin. 
[0049] As the solvent used for formation of a charge generating layer and a charge transporting 
bed, or a dispersion medium A butylamine, a diethylamine, ethylenediamine, an isopropanolamine, 
A triethanolamine, a triethylenediamine, N.N-dimethylformamide, An acetone, a methyl ethyl 
ketone, a cyclohexanone, benzene, toluene, A xylene, chloroform, 1, 2-dichloroethane, 1, a 2- 
dichloro propane, 1,1, 2-trichloroethane, 1 and 1, 1 -trichloroethane, trichloroethylene, 
Tetrachloroethane, dichloromethane, a tetrahydrofuran, a dioxane, a methanol, ethanol, an 
isopropanol, ethyl acetate, butyl acetate, dimethyl sulfoxide, a methyl Cellosolve, etc. are 
mentioned. 

[0050] The gestalt of an organic photo conductor is illustrated to drawing 3 (a) - (f). 
[0051] An organic photo conductor forms the photosensitive layer 14 which consists of a layered 
product with CTL13 which contains CGL12 and coal tar mixture which contain CGM concerning 
this invention as a principal component as a principal component on the conductive base 
material 1 1, as shown in drawing 3 (a) and (b). 

[0052] As shown in this drawing (c) and (d), you may prepare this photosensitive-layer 14' 
through the interlayer 15 who prepared on the conductive base material 11. 
[0053] Thus, the electrophotography photo conductor which has the electrophotography 
property which was excellent when a photosensitive layer 14 was considered as bilayer 
composition is obtained. 

[0054] moreover — this invention — setting — said — drawing — ( — e — ) — and — ( — f — ) 
— being shown — as — the above — coal tar mixture — a principal component — ** — 
carrying out — a layer — 16 — inside — a particle — ** — CGM — 17 — distributing — 
changing — a photosensitive layer — 14 — " — the conductive base material 11 top — direct 
or an interlayer 1 5 — minding — you may prepare . 

[0055] Furthermore, on the aforementioned photosensitive layer 14, you may prepare a 
protective layer if needed. 

[0056] When a photosensitive layer 14 is considered as bilayer composition like drawing 1 (a) 
here, CGL1 2 prepared interlayers, such as a glue line or a blocking layer, if needed on the 
conductive base material 1 1 or CTL1 3, and also [ direct or ] can form them by the following 
method. 

[0057] (1) How to apply the distributed liquid obtained by making into a very-fine-particle top 
the method (3) CGM of applying the solution which dissolved the vacuum deposition method (2) 
CGM in the suitable solvent in a dispersion medium by the ball mill, the Sand grinder, etc., and 
carrying out mixed distribution with a binder if needed. 

[0058] That is, specifically, the methods of application, such as the gaseous-phase depositing 
methods, such as vacuum deposition, sputtering, and CVD, or dipping, a spray, a blade, and the 
rolling method, are used arbitrarily. 

[0059] Thus, it is desirable still more desirable that it is 0.01-5 micrometers, and the thickness 
of CGL formed is 0.05-3.0 micrometers. The composition rate in this CGL is CGM. Although it is 
desirable to consider as a binder 0.1-5 weight sections to 1 weight section, when forming 14" 
of photosensitive layers which made particle-like CGM distribute, it is desirable to use a binder 
in the range below 5 weight sections to the CGM1 weight section. 
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[0060] Moreover, CTL13 can be formed like the above CGL12. 

[0061] Although the thickness of CTL13 at this time can be changed if needed, it is desirable 
that it is usually 5-30 micrometers. 

[0062] As for the composition rate in this CTL, it is desirable to consider as a binder 0.5 - 5 

weight sections to the coal-tar-mixture 1 weight section. 

[0063] 

[Example] Although an example is given and this invention is explained in detail hereafter, the 
mode of this invention is not limited to this. 

[0064] (Example 1) Polyamide resin CM-8000 (Toray Industries, Inc. make) 30g was supplied in 
the mixed solvent (methanol 900ml and 1-butanol 100ml), and the heating dissolution was carried 
out at 50 degrees C. This liquid was applied on the cylinder-like aluminum conductivity base 
material with an outer diameter [ of 80mm ], and a length of 355.5mm, and the interlayer of 0.5- 
micrometer ** was formed. 

[0065] Next, polyvinyl-butyral-resin id REKKU BX-1(Sekisui Chemical Co., Ltd. make)2g was 
dissolved in the mixed solvent (methyl-ethyhketone 700ml and cyclohexanone 300ml), CGM 
(instantiation compound A~1)3g was mixed in this, and it distributed for 10 hours using the sand 
mill. Using this liquid, it applied on the aforementioned interlayer and the charge generating layer 
of 0.3-micrometer ** was formed. 

[0066] Next, coal-tar-mixture(instantiation compound B-1)150g and the viscosity average 
molecular weight Mv dissolved bisphenol Z type polycarbonate (BPZ-PC) (Mitsubishi Gas 
Chemical Co., Inc. make) 200g of 8x104 in dichloromethane 1000ml. After applying on the 
aforementioned charge generating layer using this liquid, it dried at 100 degrees C for 1 hour, and 
the charge transporting bed of 20-micrometer ** was formed. 

[0067] Thus, the laminating photo conductor sample 1 which consists of an interlayer, a charge 
generating layer, and a charge transporting bed was obtained. 
[0068] 
[Formula 1] 



[0069] The photo conductor produced as mentioned above was built into analog copying machine 
U-BIX4155 (Konica [ Corp. ] Corp. make). 

[0070] Moreover, rubber degree of hardness JIS A 1.9mm in 65 degrees, 40% of impact resilience, 
and thickness and the India-rubber blade of 9mm of free length were contacted in the direction 
of a counter by press force 18 g/cm to rotation of a photo conductor at 20 degrees of contact 
angles. 
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[0071] Furthermore, 6.2 deniers of single fiber sizes and the roller which produced the brush 
made from the acrylic of fiber density 9.3x102 f/cm2 so that it might become the outer diameter 
of 1 5mm at the rodding base material with a diameter of 6mm made from SUS were installed so 
that it might become the amount of interlocking of 1 mm in the lower part of the aforementioned 
blade to a photo conductor drum, and it set up so that it might operate by rotational frequency 
500rpm to the forward direction to a photo conductor synchronizing with a photo conductor. 
Moreover, the flicker for failing to dust a toner was prepared so that it might eat away to a brush 
at this time and might, become the amount of 1mm. 
[0072] Effective driving torque T at this time was 0.41 kgf-cm. 

[0073] The on-the-spot photo test of 200,000 copies was performed, and this state estimated 
the quality of a copy picture. 

(Example 2) In the laminating photo conductor sample 1, except that the viscosity average 
molecular weight Mv replaced the resin of a charge transporting bed with BPZ-PC of 5.0x104, 
the laminating photo conductor sample 2 was obtained similarly. 

[0074] Moreover, in the example 1 , the on-the-spot photo test of 200,000 copies was similarly 
performed except having made the single fiber size of a brush into 1 5 deniers. 
[0075] Moreover, effective driving torque T of the brush at this time was 0.72 kgf-cm. 
[0076] (Example 3) In the laminating photo conductor sample 1 , except that the viscosity 
average molecular weight Mv replaced the resin of a charge transporting bed with BPZ-PC of 
12.0x104, the laminating photo conductor sample 3 was obtained similarly. 
[0077] Moreover, in the example 1, the on-the-spot photo test of 200,000 copies was similarly 
performed except having made the single fiber size of a brush into 8.5 deniers, and having made 
the quality of the material into polypropylene for fiber density by 1 1.6x102 f/cm2. 
[0078] Moreover, effective driving torque T of the brush at this time was 1 .30 kgf-cm. 
[0079] (Example 4) The photo conductor used the laminating photo conductor sample 2. 
[0080] Moreover, in the example 1, the on-the-spot photo test of 200,000 copies was similarly 
performed except having made the single fiber size of a brush into 6.2 deniers, and having made 
fiber density into 5.4x102 f/cm2. 

[0081] Moreover, effective driving torque T of the brush at this time was 0.23 kgf-cm. 
[0082] (Example 5) The photo conductor used the laminating photo conductor sample 1. 
[0083] Moreover, in the example 1, the on-the-spot photo test of 200,000 copies was similarly 
performed except having used the single fiber size of a brush into 10 deniers, and having used 
the quality of the material as nylon for fiber density by 10.9x102 f/cm2. 
[0084] Moreover, effective driving torque T of the brush at this time was 1.45 kgf-cm. 
[0085] (Example 6) The photo conductor used the laminating photo conductor sample 1 . 
[0086] Moreover, in the example 1, the on-the-spot photo test of 200,000 copies was similarly 
performed except having used the single fiber size of a brush into 30 deniers, and having used 
the quality of the material as rayon for fiber density by 7.0x102 f/cm2. 
[0087] Moreover, effective driving torque T of the brush at this time was 2.03 kgf-cm. 
[0088] (Example 7) In the laminating photo conductor sample 1, except that the viscosity 
average molecular weight Mv replaced the resin of a charge transporting bed with the bisphenol 
A type polycarbonate (BPA-PC) of 10.0x104. the laminating photo conductor sample 4 was 
obtained similarly. 

[0089] Moreover, other setup performed the on-the-spot photo test of 200,000 copies like the 
example 3. 

[0090] Effective driving torque T of a brush at this time was 1 .42 kgf-cm. 

[0091] (Example 1 of comparison) The photo conductor used the laminating photo conductor 

sample 1. 

[0092] Moreover, in the example 4, the on-the-spot photo test of 200,000 copies was similarly 
performed except having made the fiber size of a brush into 4 deniers, and having made fiber 
density into 5.4x102 f/cm2. 

[0093] Moreover, effective driving torque T of the brush at this time was 0.08 kgf-cm. 
[0094] (Example 2 of comparison) The photo conductor used the laminating photo conductor 
sample 1. 

[0095] Moreover, in the example 6, the on-the-spot photo test of 200,000 copies was similarly 
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performed except having made fiber density of a brush into 1 1.6x102 f/cm2. 

[0096] Moreover, effective driving torque T of the brush at this time was 2.26 kgf-cm. 

[0097] (Example 3 of comparison) In the laminating photo conductor sample 1, except that the 

viscosity average molecular weight Mv replaced the resin of a charge transporting bed with BPZ- 

PC of 2.0x104, the laminating photo conductor sample 5 was obtained similarly. 

[0098] Moreover, other setup performed the on-the-spot photo test of 200,000 copies like the 

example 2. 

[0099] Effective driving torque T of a brush at this time was 0.92 kgf-cm. 

[0100] (Example 4 of comparison) In the laminating photo conductor sample 1, except that the 

viscosity average molecular weight Mv replaced the resin of a charge transporting bed with 

BPA-PC of 1.3x104, the laminating photo conductor sample 6 was obtained similarly. 

[0101] Moreover, other setup performed the on-the-spot photo test of 200,000 copies like the 

example 3. 

[0102] Effective driving torque T of a brush at this time was 1.31 kgf-cm. 
[0103] (Example 5 of comparison) In the laminating photo conductor sample 1, except that the 
viscosity average molecular weight Mv replaced the resin of a charge transporting bed with BPZ- 
PC of 3.0x104, the laminating photo conductor sample 7 was obtained similarly. 
[0104] Moreover, in the example 6, the on-the-spot photo test of 200,000 copies was similarly 
performed except having made fiber density of a brush into 11.6x102 f/cm2. 
[0105] Effective driving torque T of a brush at this time was 2.10 kgf-cm. 
[0106] The result of a test was shown in Table 1. 
[0107] 
[Table 1] 
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[0108] As shown in examples 1-7, in this invention, the good quality of image applied to 200,000 
copies is obtained from the first stage. 

[0109] On the other hand, it turns out that quality of image deteriorates by repeat use, and the 

examples 1-5 of comparison have a problem. 

[0110] 

[Effect of the Invention] By this invention, the cleaning method which was extremely excellent in 
the cleaning performance which does not produce picture nonuniformity, a black stripe, and a 
fogging can be developed, and the image formation method and equipment with which the copy 
picture stabilized in high definition over the long period of time is acquired can be offered. 



[Translation done.] 
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